The development of a drug into a stable and marketable product involves many stages and processes using various equipment and experimental designs, and these have taken a toll on the cost and time it takes to produce such products. It will be desirable to develop a process that can shorten the time and cost using minimal facility. The ternary diagram was used to develop such a tool chart that could be used to study the effect of formulation factors; binder, disintegrant and compression pressure on tablet properties with a view to predicting tablet characteristics. The values of each factor (less than to greater than the maximum used in tablet formulations) were plotted along each axis of the three sides of the ternary diagram.
Introduction
The development of a new pharmaceutical excipient into a stable and marketable product is usually a long process, incurring high cost and waste of materials. A property-based design with supporting pre-formulation data is used to direct formulation efforts in order to give active ingredients the highest possibility of success as a dosage form. Such property based designs have been used for pro-drug design, active-ingredientbased design, pre-formulation excipient selection and formulation compatibilities 1 . Experimental designs have been optimized using mathematical models 2 and when combined graphically and mathematically, used to determine satisfactory compositions of ingredients in formulations. Other workers 3, 4, 5 have used computer software generated models with statistics to predict, observe and design formulations of suitable compositions.
Optimization is useful for screening, factor studies and for best formula or process determination. Screening studies are used to identify factors that influence the formulation or process while statistical design can be used for assessing stability and compatibility 6 . Experimental designs have been described using factors at two levels 7 , however, there are other designs at 3, 4 and 5, though the 2 or 3 factors interaction's studies were found to be more important than higher-order interactions 6 .
Optimization of the formula and/or process using mathematical rather than the quantity of each in the formulation 8, 9 . Therefore the peculiar properties which screening and factor studies may not identify would require mixture studies and ternary diagram have been used for such design studies 6 .
Factor studies are useful for identifying quantitatively the influence of different factors together on the response variables.
Therefore, the effect of design variables to the response and the presence of interactions between the design variables can be studied 10, 11 . Factorial designs enable the determination of the influence over the factors when subjected to statistical analysis. 
Methods

Formulation of ternary diagram (TD) batches
The "low" and "high" values of gelatin, maize starch and compression pressure that have been determined in earlier study 16 were fitted into the ternary diagram (Fig 1) in which values outside, and within the "low" and "high" levels were accommodated on the scales. Various points were randomly selected on the ternary diagram to formulate 700 mg paracetamol tablets containing 500 mg paracetamol prepared by wet granulation ( 
Formulation and Evaluation of Tie -Line Batches
Points were selected from fig 1 that produced satisfactory region of disintegration time and delineated as satisfactory while those that failed were designated as unsatisfactory regions of tablet disintegration time on the ternary diagram. A tie-line was drawn through both regions on two sides along which six points were randomly selected to prepare new tablet batches (Table   2 ). Tablet 5 in which the result shows that t 50% range from 8 to 43 min and C max from 42 to 99 %.
Discussions
Tablet properties are affected mainly by the excipients used especially the binders, disintegrants 10, 11 where it can be seen that binder concentration should be reduced to produce satisfactory tablets. This was explained by the interaction between Disintegrant (B) and compression pressure (C) on disintegration time. 16 The additive effect can be reduced by reducing binder concentration so as not to produce excessively hard tablets. The release characteristics of tablets from tie-lines XXand the quantity or proportions of binder and disintegrant 10, 11, 23 in which XX 
Conclusions
If disintegrant concentration is kept constant along XX 1 while decreasing binder concentration, compression pressure must increase to produce satisfactory tablets (Fig 2) . If the proportional ratio of compression pressure and binder is to be kept constant along BB 1 , satisfactory tablets are better produced by increasing disintegrant concentration (Fig 3) . Some situations may necessitate having an appropriate ratio of binder:
compression pressure, otherwise excessive binder content may produce very hard granules that may not be properly compressed at a given compression pressure.
A construction of another tie-line from apex A to line BC (fig 1) to produce AA 1 tie-line would give a constant ratio of disintegrant: compression pressure, from where it was observed that binder concentration should be reduced to produce satisfactory tablets. This was reported 16 to be due to the interaction between disintegrant (B) and compression pressure (C) on disintegration time. This additive effect can be minimized by reducing binder concentration so as not to produce excessively hard tablets.
The developed tool chart makes it possible to draw any tie-line formulator desires from unsatisfactory to satisfactory regions of the ternary diagram and to choose factor levels within the satisfactory region when good tablets could be formulated.
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